Conformational analysis of lipoxin A, lipoxin B and their trans-isomers.
Lipoxin A and lipoxin B (LXA and LXB) are formed from the oxygenation of arachidonic acid by interactions between the 5- and 15-lipoxygenases of human leukocytes. Each compound displays highly stereospecific biological actions. Here, we present a computational description of the following compounds: lipoxin A, (5S,6R,15S)-trihydroxy-7,9,13-trans-11-cis-eicosatetraenoic acid; 11-trans-lipoxin A, (5S,6R,15S)-trihydroxy-7,9,11,13-trans-eicosatetraenoic acid; lipoxin B, (5S,14R,15S)-trihydroxy-6,10,12-trans-8-cis-eicosatetraenoic acid; and 8-trans-lipoxin B, (5S,14R,15S)-trihydroxy-6,8,10,12-trans-eicosatetraenoic acid. The analyses considered van der Waals energy, electrostatic interactions, torsional potential, and alterations in electrostatic forces. Additional analyses were carried out with each of the four compounds forming complexes with one calcium ion. Each compound gave very different conformers. Both lipoxin A and lipoxin B can form globular conformations, while their all-trans isomers form rigid extended structures. When complexes with each of these compounds and one calcium ion were examined (i.e., (LXA)2Ca: (11-trans-LXA)2Ca), both LXA and LXB formed several flexible conformations including crumpled, wrapped or extended conformations. In this situation, LXA showed a higher probability than LXB to wrap around one Ca2+. In contrast, the two all-trans isomers always lead to extended conformations. Results from the present study illustrate that changes in the stereochemistry of LXA and LXB lead to unique conformations which may underlie the different biological actions of these compounds. Moreover, they indicate that the conformations of eicosanoids can change while in aqueous or hydrophobic environments (i.e., biomembranes).